Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; disorder in main residue; R factor = 0.041; wR factor = 0.111; data-to-parameter ratio = 12.5.
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In the crystal structure, molecules are linked into a one dimensional network by π-π interactions between the dmphen ring systems (Fig. 2) . These intermolecular interaction occur between the parallel rings within offset face-to-face packing.
The face-to-face distance of neighboring parallel rings is 3.411 (2) Å.
Sodium benzoate (0.1455 g, 1 mmol) and Co(NO 3 ) 2 . 6H 2 O (0.1456 g, 0.5 mmol) were dissolved in distilled water (15 ml).
This solution was added to a solution of 2,9-dimethyl-1,10-phenanthroline hemihydrate (C 14 H 12 N 2 . 0.5H 2 O, 0.1090 g, 0.5 mmol) in ethanol (10 ml). The mixture was refluxed for 4 h. After cooling to room temperature the mixture was filtered.
Brown single crystals were obtained by slow evaporation at room temperature after 1 d.
Refinement
The benzene ring of benzoate ligand is disordered over two positions, site occupancy factors were refined and converged to 0.452 (14) and 0.548 (14), respectively. H atoms were placed in calculated positions and refined in riding model approximation, with C-H = 0.93 Å and U iso (H) = 1.2U eq (C) for aromatic, and 0.96 Å, U iso (H) = 1.5U eq (C) for methyl. Figures   Fig. 1 . The molecular structure of the title complex with 30% probability displacement ellipsoids, one disordered component has been omitted for clarity. Symmetry code: (A) -x + 1, y, -z + 3/2. supplementary materials sup-2 Fig. 2 . The π-π interaction between the dmphen rings of neighboring molecules in the crystal structure.
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